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(57) Abstract: Quinoline derivatives represented by formula (1) wherein two or more of substituents R<,1 ?to R 7 are each a group of 
formula (2). It is preferable that among the substituents R, to R 7 , at least one of the substituents other than those of general formula 
(2) be an electron-withdrawing group. In general formula (2), Q is a carbo- or hetero- aryl group; at least one of the substituents 
Rq on the group Q is preferably an electron-donating group; and the number (n) of double bonds is preferably 1 to 3. Use of such 
derivatives in an organic EL device provided with a layer of an organic compound and two electrodes sandwiching the layer as 
the organic compound gives devices emitting yellow to red light with high brightness and high efficiency. Further, doping a hole 
transport layer with such derivatives realizes organic EL devices capable of emitting lights of resultant colors (e.g., white) composed 
of lights from light-emitting and hole transport layers. 
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yde] (0. 1 24g) (DDMF [N,N-y7f i^Wl,A7$ K] (2ml) iSSJ 
SliiitTv M;£Tr, thU^At-^h + yK [Sodium t-Butoxide] 
(0. 091 g) hDMF (2ml) (Dfe&mzffiT Ls $^S7?3 HW 

C 1 4*Trft#U Kffltt«£-tt*;:4:l;:.fc?K ib^it (3 6) <D<b£$fc) (0. 

1 Og) zmtzo 

(H»J 1 - 5 ) {b3*5£ ( 3 7 ) <Z>fb£«aO)£j4 : 

*^J&0'J 1 - 5T'li. +y ij >!^&(D-#Jt LTs ±E3 (37) CJjfcffl; 
£^£JaT<Z><fcofc#&l;:J;9^/j£Lfco z<ZMb3*SG (3 7) £iF-r<b£ft«\ 
±IBfb^5Et (36) <Dib-£<fat mffilz Lr^fijcL/c4 - >?;- 2 , 6 -£2 
{7U=E*T)\,) *J «J>©Wittigtt*©ffl^«Bt x ±ieib^5t (4 7) 13^ 
t7^ft K (0. 160g)<DDMF(2ml) MSliiiET, ^>STr, 
thU^At-7h + i/K (0. 091 g) tDMF (2ml) fc©)B^*II» 
T Lx *©**Sffl-C5BBB«li*L/fco &m®mZ7k*ti0xtz'&lZ. £.&LLtz>± 
J$3«3iiU/co ;;fcl8t)£CC 1 47jcT:;fc>tU £ -tt 5 Z £ IZ& 0 . it 

( 3 7 ) <ZMb£% ( 0 . 1 0 8 g ) £f#feo 

(HfflEfll 1 - 6 ) fl^SC (38) a)fb£*Jfl!>£fiR : 

*nnm i - 6 -pit, >mmw<D-mt lt, ±ibjC os) n^r <b 

=E- 2 , §-V*=f-)\,*rJ 'JX1. 05g)kPd (PhiP)4(0. 31 
g) £ MUx> (8. 5ml) (3i0x.fe^h, N a 2 C 0 3 (1 . 8 1g) 
(8. 5ml ) lZl)Qz.tz)£)&£, 4 —>7V 7i -JU/Jv^ [4-Cyanophenylbor 
ic acid] (0. 7 2 6 g) (2. 8 m 1 ) HiQ U 

S*£ffl*lTx 8 0°C7?2 2B*BI)EJfc£-ttfc 0 E(6**t*i:af^DD*il,A 
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(vUTWK -N*"!t>/^x^;u=2/1 ) II^O^U (48) 



CN 




II^t4- (4-v7/7ii^) - 2, 6->7fW;'J> [4-(4-Cyanoph 
enyl)-2,6-di methyl qui noline] (1. 0 1 3g) £f#fc 0 

-©4 - (4-i/77 7x3) - 2 , 6 -v^^/U+/ U > ( 1 . 1 g ) h 
N-T-ntzm^SK 5 K ( 1 . 5 1 6 g ) ^ii^b-O^-f^ (1 6 5mg) 
tCCl* (20ml ) £>g£U MfftUHfTFTM . 5 B^DSfcii^ Lfco £ 

(v'J7D*r/K ^^"9->/^x^;u=4/1 ) 13 J: 9*1^ U 4- (4-v7 
/7i^) - 2, (7u=E*Til) *J U >[4-(4-Cyanophenyl)-2,6 

-bis(bromomethyl)qui noline] ( 0 . 0 9 8 g ) £f#fc 0 

-(7)4 - (4-v7/7iZi) - 2, 6 - t'3. (7Q?^fib)+y | J> 

(0. 0 9 5 g) tW l J >St h 'Jx^u ( 1 ml ) ©hJH>{ 1 ml ) 

^#a^T. i4o°ct:2. 5mmi)mLtco fcfcmtezm&ZT'ftisiLtzm 

IZs mmo&'J^^V^Tllt HUx>£SX9P$t N 4- (4-i/7y7i- 
JU) -2, {7 *?■)],) U >CDWittiglSM(7)fl^tl$:t#7co 

30 4- (4->7/7iZib) - 2, (^D^t^) *V U >CD 

WittiglSmcDIIS^tli:, N, N-y7f^7^v>tA7il,f tK (0. 1 

2 o g ) <d d m f (2mi) %mzmmmmnT< ^h'J-^lt-yh 

+ vh* (0. 090g) tDMF (2ml) (DM^lZ^T U ^SJiST 
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i^CCl 47kT-;fc>tU MQ&mZitZZtlZ^ K) , Ib^iC (38) (D it Sty) 
(0. 1 2 5 g ) Zmtz 0 

mmm 1 - 1 ) ft^a ( 3 9 ) czMb£^cD£j& : 

*«#J1 *y'J>s^«^(D-^Ji:LT. ±lBit (39) \Z^t\t 

£ W T CD ct d &7J ;£ £ ct "9 ^ L £ 0 

M^HETTV^v^A (1.60g) £ T H F (60ml) l3iQ;U 3 , 
5-t'T. (h'J7A*D^f^) 7i = ;i,7D$K [3,5-Bis(tnfluoromethyl) 
phenyl bromide] (17. 5 8 g ) £jj§T U ^STr 3 0#$#"r 5 d hdefc: 0 N 
3 , 5 ( h U T^U^D*^) 7ia7y^>OA7a? K [3,5-Bis 

(trifluoromethyl )phenylmagnesiumbromide] THFM&iSUfe 0 M^»H 
^TTf4 - ^7 □ □ - 2 , 6 - V*=!-)\,*J U >[4-Chloro-2,6-dimethlquinolin 
e] ( 2 . 8 8 g ) . N i (dpp) Ch (5 0 0mg) &THF (30ml) 

7iz^*S/^7D5KTHF»«ft»TU MT?4BH«l*Lfco - 
©£Jfc»flfcl;:7k&>±?* ^ttfcfcSiB&N AcOEt (KKlfJI,) TrttiliLfco 

tf>/arax*JU=3/2) T?tt«!U TtSfb^xS (4 9) 




I3^T4 - (3, ( h U -7)\,Xa*T)l,) 7x-;U) - 2, 

JU*/ U > [^O.S-BisdrifluoromethyDphenyD^.e-dimethylquinoline] 
(4, 4 0g) £f#£o 

fb^it (49) CD CCD 4 — (3, 5-t*X ( h 'J 7^*D * 7JU) 7x~;U) 
-2, 'J>hx N-7D ; ED/\^i-{$ K (3. 8 5 g ) tM 
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mt'O^-ni' (400mg) fcCCh (50ml ) 4iiiitT-C 3 $M 

5 Kfc3SI3«fc91fc>>|$ltfco »ETTr8«fctt0l$ltfc?£l3. ^^7A^ 
□ T h^77^ ^ + it>/K»x^^=4/1 ) l3«fc0fS«U 

4- (3, 5-tTT. ( h V7)\,Xn*T)\,) 7x~>iU) -2, 6-tT* C^D^E 
^t^U) +y U> [4-(3,5-Bis(trifluoromethyl)phenyl)-2,6-bis(bromomethy 
Dquinoline] (0. 3 5 3 g) SHt 0 

Z(D4- (3, (h>J7WD/fJH 7HiH -2, 6 - 1** 

C/d^t^U) * / U> (0. 1 OOg) hl'J >m K UifJl (2ml) (D 
K;U>(2ml ) igi^gifi^Tv 140°CTr2. 5mfl\tmLtz 0 £/S 
8?ft&M£t:;*iPLfci£l3. SfOflDffi-'J >^ h 'JifJti: h^X>&Et>|&£ % 
4- (3, 5-t*X (MJ7^to^f^) 7i"iH -2, (7n^ 

^u) >(omttigum(Dm±^^mrz 0 

Z<D4- (3, 5 -tiT. ( S iJ7^D^f^) 7x-JU) - 2 , 6 - £2. 
(7o^^) U XZ)Wittigtt3KO)ffl^j««3i:s N, N-i/7W^ 
y>tA7^ftK (0. 06 7 g) (DDMF (2ml) &»£S*£fflftT\ 
h'J7At-7h + s >K (0. 073g) LDMF (2ml) ©>ft£fc| 

n»TLs-*a>**aaT?i BP B ™tufe 0 &fc%m\z*ztuz.tc'ikiz, 

fb^it (39) tfMbl^J ( 0 . 0 5 8 g ) £f#fc 0 
(*M«I2- 1 ) 

±E*»0di - 1 CT^gLfcm (20) \z^tit£fyj* v-^y/ttn 
t^nm^s WOTSM&^m^&ttToxsicdto^isiLfco amnesia:* 1 si 

fcRHJ-pfeSo iTO^5*77lfS1 0<D±II»1 «S1 2 £ IT I T O 
•S&J&fiKU I TO±l3*«Mb^»J11 4tUT % jE?L«&a3IJl. 
$i&&JI£3<DJIII3B/&L£:o lESLtt&Jllix T P T E *K&mmz& <Q B£ 6 0 
0 ABffcLfzo Z(D±IZ, *X h*t*4ii LT<Z)A 1 q 3 (it ( 3 ) ) dttLTfb 
^ (2 0) <DHJ&S0IJ1 - 1 <D<b£«0. 8Sfi%K-t!>7UfcJl&4 0 0 
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AlillMi^ffifilLto ^btAl q 3 £ 2 0 0 AMM LT^f-Hij&JI* 

B&LLtco mmizm2m®i 6tutLi f/a i mm^mmLrmmi,. &m 

A/cm 2 CD®^^TrlEij!)Lfci:t 3 0 0 c d/m z (»%%M Jgtff#e>ftfc 0 
(H»J2-2) 

±mmmm2 - 1 i-feur/su/Mb^ (20) (Dit^mzitx.T±mmmm 

1 - 2l3fcL\T^Lfc<b^5(: (3 4) K-£>?*mh LTffl 

ftiiii^»j2- 1 tmt&ft-zm^itimLfzo f#bM«ELi^&i 

^^**^#BimTTriEib^-fr/ci:C:5s 1 1 m A/ c m 2 ©mi35t^^'elgt!i 
Lfc££ 3 5 0 c d/m 2 <D&%m&ti<miihtzo 3&#&l*#6T:fc o fc c 
1 1 OmA/cm 2 Tr(DiEi!jB#(7)igJg^M#^lis 4 0 B#P^Tr$> o fz 0 

(HWJ2-3) 

ftlds ±I5H»J2 - 1 iZ^UTfflUfe^it (20) (7)ib^%l'f-tx.r, ± 
I5HWJ1 -3Z'imbtcit¥lR (3 6) (Dib^ty)* P-tlXfVmt ItffllK 

SfflmTTrlEIA^-tt/ct 3 5. 1 1 mA/cm 2 <Dm;£&JgT!IEibLfct;:3 4 
5 0cd/m 2 ©MgM#btit„ ^Tfefeli^feTr^o^o St, 110m 

a / c m 2 t:,iei!) u tzmcDm^omm^^mm^itm 5 0 mt-s ? tz 0 
(\tmv ) 

mi mtmmommi:, #5*a*si oroicii ®® 1 2 1 ur 1 Toti 
3 cd 1 To±i^#^b-&^/ii 4 (iE?L^ii. a^f^n^cD^ 

3fcJf ) £ML£ 0 lE^LUliiffli: UTIiT P T E %MQM5HZ<£ 919-2 6 0 OA 

ff^ufco z(D±izn?ffig.mm%<D%ytmtLT<t¥j£ (3) i^tA 1 q 3 
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&6 0 0AItlto «&I3!b2®I1 6hLTLi F/A 1 m*3£^»U £ 

1 1 mA/cm 2 <D®«JtTriEi*U£:£:£ 2 5 0 c d/m 2 (D#g7 l cilS^* < f#e>ti 
£o ^Ttfeli^feT-feo/io 1 1 0 m A/c m 2 -e<D|gftB#0^(DjlEfJg<D^M 
#iftliift5 OB^-tr^to 

(tb®0'J2) 

±I5^»J2-1 llfcl^T K-tf>WI4t LTffl^fcfb^jt (2 0) 0Mb£ 
foCDftta 0 IC^fflflDTIBib^SC (50) 




&f^«iLfc 0 z<Dm=?zm : &, mmnzmmmTr-mmzittztzz, 1 1 mA 

fcofco 1 1 OmA/cm 2 Tr(DlEiijB#c7)m ; f : (D0Jt<Z)^;/t#^IJ$^ 1 0B#W)|;: 

Kk±mmm 2 - 1 ~ 2 - 3 t , j±«j 1 'at/ 2 1 &*utr -s t * *«6wi:«« 
ommm2 - 1 ~2 - 3(Dm=FT-&, tmm \ Rif2iznLz$mizM^mtm 

8U£fffI£ftTl*SJ±«0!M (Alq 3 ) t[s|S0iMe>*lTU5o 
(H»J3- 1 ) 

±ieH»J1 - 4 IdTftSI Lfcfb^iC (3 6) \Z^tit^^: K-fcf>?"*m 
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tmt-CSb&o 2WS«-e&S**-5XS«1 0(D±lZ.mi igl 2tLTI TO 
SiSMLs I TO±i:*«|fls^»Ji1 4tLT, JEimgi® 2 2 % &ft/I2 
4 N m^^M2 6$r^CD|IIl3«L/co iE?L*&^® 2 21*. TP T E 
*llJ;!3ff* 5 £blz. h UTODT P T ElCttMbS* 

it ( 3 6 ) n^-rn»j i -4(Dit£W)% 1 . omm% K-tr>*ufc/i* 1 o 

0 AIll/v T PT EJ*aJIfc K-t>^(D2ji^(DjE7L*&^M2 2 £fl5fig 
Ufeo CCD±I3, DPVB i t 2 0 0 Alt 2 4 ^MUfeo 

A 1 q J S4 0 0AittTlf^|2 6efi)clto *%(;:$ 2 «S 1 6t 
LTLi F/Alf^aiLTliL, £fc|E LJR^fcftti! Lfco 

tt&ftfc**EL*^*M % S5R^MSCT-e|g»*-ttfei:^5. 1 1 m 
b/cm 2 (Dn$l®&T:m®LtztZ 8 0 0 c d /m 2 (D%^tmm.tm^tit^ 0 % 
^feliSfe-Cfeofco ££ N 1 1 OmA/cm 2 T:(DiEi!m#(D3SJg^M#^IJv 

(H»J3-2) 

ftlZ. ±I5^WJ3- 1 ICfcl\TiE?L^iil3 K-tf>^Ufe<b^it (3 6) 
©fb^&KftxT. ±IBHWJ1 -5^Ltm (3 8) ©fc^toftK- 

e>^tm*: LrmiK mzmmm3 - i twi;*#-c**E Lm^ftsiLfco 

/ cm 2 a>*3fESBft"effiibl/fc££ 8 0 0 c d/m ! fl)M8g^iblito 
fel^d^Trfeofeo ££s 1 1 Om A/cm 2 T!CDiEiiB^(7)0Jg^M#^lix ft 
5 0B*fi3-C&-afc o 

(HWJ3-3) 

mz, ±IB^WJ3 - 1 IZfc^riE?L^Jii; K-t?>y Lfcfb^it (3 6) 
©<b^»Cftx.T, ±1BH»J1 -7TrflFiS{Lfe<b^ (3 9) <ZMb£«K- 
hf Ltfflu, fifeli^»J3 - 1 fcHi;*fre*«E LmftSLfc, 

»6*ifc*«ELJH^«« % a*^#BftT-cett**fcfcC5x 1 1mA 
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/ crn'om^m-cmWiLtzt^ 9 0 0 c d/m^&ftjgJttfffbftfco %% 
£l*6feT:$>o/co 11 OmA/cm 2 T"(7)igt!jB#(DiiSJg^M##li, ift 

1 0 0B#P B lT:&o£o 

WJ3- 1 \Z7jkLtz£?\Zit¥i£ (3 6) §TP T E "f -5 IE?lii&/l 

IZK-7U %%M II D P V B i SrfflUfeSfe^T'cm^lZfcUT, £j£jM(Z)),|J 
X = 0. 33. Y = 0. 3 3 7:&D, S£$I*i&DlSI£*»i>£^ Ufc 0 

ztuzttu d p v b i m<k(»mft&(D&&mmiz, x = o. 16, y = o. 

2 1 T'£>ofe 0 g-fc. ±12<b^it (3 6) [z^?it£^&W(D%%&(n&ig.mm 
l±X = 0. 5K Y = 0. 4 6£^c 0 l-U(D:i:frb, 3ft b (Df I £1 03 

CD 2 'DfD^^CD^tl^tKD^J^.M^M^W.^'C^aA^tzWiJllZ&i Z b. i$t)fr-o1zo 

^bir. nmm3-^(D^o\z2^(om^m^t>iti:mz^%%\t, <t& 
^ (3 6) \zfjkt*s v >mmmt£®)(Dh'-¥>7}Mm, ^-^x/LtzjEn 
ffi&mRvm&%ytm(Dm£\zj:?TmtTzztt)<t>fr?tzo 

m, iETim&ttw&t-<Dg i i**mmTz>ztiz£?-cz<D r^j o)&&mmzm 
momizmmt zztwuzzo 

ztz, temmmmz^itzitzmmt. ut. ^^iziEnm^ntBrnt^o 
mmm3 - 1 -zm^tziEiimTmm p t Einb«; (36) -e^-r+y u >i§ 
##<b^%& K-r istzm-ixD&mmmit, ±mitm^ (36) ©<b^%#a© 

ft*ffi«X = 0. 5KY = 0. 4 6-C&Zo ZtllZttb, sEHmmmtLTa 
-NPOttmiK ZtHZit^lR (3 6) (DitO;®* K-rUfcfc^lZlix x = o. 
5 9, Y = 0. 40££9, #6tfB< &-5ffi|S];!><&o fc c CKDJ^IZU fl|U<S 

ift26»©±figdt iio-n p Dzm^tzm-Stom+fcrnit, zomn%m£± 
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*»RSCJ:*itfx ( 1 ) 0)S&gR.~R7CD'J>&< tt,2o*<it (2) 

0»Jx.l*\ fg#Jll3»fe&7 l i;*m£/8Us IE?L*ft^Jl0K-li>^*t»fcLT*« 
BJ§CD*y »J>Raif*ft^1fc«:fflt^Ci:l:«fc0x WfeSgftJlfr <£>©#£*£ x IE 

11^ S ( 1 ) <DM&SR.~R70)?^xt (2) ©fi&SJaftODg&Si: LT 
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If >f< (D $B ffl 



(1 ) *(DaiftSRi~R7<Z)i*iiJ>&< ht,2W±fr\ TfB5£ (2) 



2 . tmommm 1 isi;:iBtt©#»<b£&i;:a3UTs 

WE-ttSC ( 1 ) *<7)K&gR i-R 7(0-5 *x HuIEit (2) Tr^^^SlM 

*ttib«ft. 

4. H#©|gffl£1 ll~m3lI(DL\-r*n*M3lBtt(7)^^b^l3fc^T. 
BulB^it (2) ^©-fie^ODftnJ*, 2W±T?&*^h^a^-r-5W«l 

<bd*o 

5 . H#<D©ffl!jl 1 II~m3^(Z)ur*lAM3lB«CZ)^^b^l3J3UT N 

BulB<b3*3C (2) *©z:S*£^<z>ftnf*. 5WTTfft-5^fc*^afc-r*^« 
<b£^ 0 




(2) 
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6 . mxommn 1 m~%3m<D^-ftifriztm<Diimb'£m\z33i\T, 

7 . mxommm 1 m-m6m(D^mMzmm(D^mit^mzis^T, 

SuIBfls^it (1 ) *<Z>M&gR 3 lix i/^/STr&'K iiylBfb^xG ( 2 ) 

9 . tmammm 1 ii-^siirou-rti^iiiBttro^^b^tii^feuT, 

HulBfb^iC (2) *(DW&&R n tR' nhli, lHbbTU-5;: ( h£#8lt*:-r-5 
^fb^tio 

1 1 . muHDmmwii omiztm<DGwm&%ftm=Fiz&^T:. 

it mm 1 m~n 8 ma> u -rtL^iciBfttD^^b^^ k - tr > 7£ tir t\ 
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